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mm*] mmm 

iff m*mfamfa± tc^->5r &m mmmm ^lt mmmmm snt &m±mmm 
mm^m^mmmm±izmmmmm^^rmm^tit^±B^mmm. mm®, 
mm mm -t & & e> \z m-tft £ ti r^mmm± izm-f^nt=. ±m <d mm 
mttv^tszte. mi%.z?m2(Dm^fribMi&-£ft. znt>mix.x$m2(D 

±m±mmm & * mmrm^mmmjkn m mmmfamtfMf&mm ztix^a 
mmmzmf&zn. mmm 1 <Dm^<DTBi&mmm£mmm2 (Dm*<z>±m±m 
mmttem^wizmffizti. mmm i cornea ±B±mmM£.mmm 2 vm^o 

im&iM 2 ] mmm 1 <Dm*z>TB±mmM£ mmm 2 <Dm*<D±m±m 
mM£izmm.tm<DmmmzMf&-*z>mi <Dmmiz& vmmzti. mmmi e>m 
*<z>±m±mmM urnmm 2 (Dm^rm^mmmt i*mm±m(Dmmm it mm 
•t2>m2<Dmmiz£ v&mznT^&ztz&mt^zm&mxizmMv^mfa 

zmiomt v-^m^(Dm^mn^^f£^>m2<Dm^^^m^nr=.mmm^ 
[ft^gu] mmm KDmizit. t a 2 o 5 m. N b 2 o 3 , Z r o 2 , 

Hf0 2 , La 2 O s> P r 2 O3 (Z)^i*tl^S:MVA, trfSBl|2<Z)J^lC«, A 1 

2 o 3 e sio r s i N<b\,^i?nfr%m^2>z.£.*:ftm£"?2>m&T%3 izm 
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# 

[»#«7] ISfgB&l ©KICK, Ta 2 0 5 E N b 2 0 3 , ZrO r 
Hf0 2> La 2 Og, P r 2 O3 m^;ft;fr£fflV\ #rffBi|2,&t>*3£3 (A^tC 

ti, ai 2 o 3 E SiO r s i Ntfn^ti^fcMv^r t.*m®i£.-fz>m& 
ft/IB* 5r^i-^_hlf|S^MSffiS.tJ ? T^^Mm^li> -v >r frfrhtez 

m&m 11] taiBiim^mti, ftmmmtf 2 0 ^±©sit$Ms^ <b 

[»M12] MSBlJ§§««mte, Ta 2 O s> Nb 2 0 3 . Zr0 2 
, Hf0 2> La 2 0 3 , P r 2 0 3 <D^?nfrfrb&ZZ£$:!ftmil~?Z>m& 

mi oizmmv^mftmmo 

m&mi 3] *mftm*tfmf&2tit=.¥mftmm£. 
mm^mi^mm±iz^^^mmmmm^ifrbxmmmmm^nr^m±mmm 

mz¥mfcmm±\zm^m&mmnm*&m^z> & e> \zm^^mn^m 

mmmmfam±izi&f&t* nfrmnwizm zmmnm 1 Mm 2 <d_l3p^ 
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» 

^e>fltJ&£;fi, frffBI&l ©i$i^-«, SufBII 1 ©JbBP^Mm@> mrfB^«#:^ 

m<D-Bfr e> ftzm 2 ©t^mmh^ <b & y , t&sasg 1 wm 2 ©ji^ms 
^ti^tisaia^ 1 <DT^±mnm, mtzmz&TmnMMmmmnfam 

i:«ffia^2(Z)^©^2©±§p^MMi:«*^^{cMM$n, itufBSg l ©iPt^- 

©m 1 ©±gp^iiii: trfia^ 2 <Dm*v>m 2 ©r^MWii: ««^^ic^m 
$ ti t v a 3 £ £ & i: -r £ ^m^mm.. 

1 4 ] mmm 1 ©^©is 1 ©t§&:£M«§£: mibis 2 ©it^© 
^ 2 © ±mmm t iZwjm±m<Dm$&m zmfc-tzm 1 vmmz & y sjks ti, str 

tan 1 ©m^©m l ©±^M«^hSufB^2 ©^©^2 ©TgP^M«@i:^ 
gffta_hM©BB^Jl ZMf&~? Z>m 2 CDSHMJC J: U tiT vx£ - h £ 

1 3 iznmv^mfamm. 

1 5 ] mtmmftmiz. itmmmtf 2 0 ^±©«fi*^#^^ e> 

&£^££4#M£t-£ft^WXl»#3U 6 icfa«©^^igfio 

[f^l6] Bfria«^«WM«, Ta 2 O s , Nb 2 0 3 < Zr0 2 
, HfO r La 2 O3, P r 2 Og © VA-f *lfrfr£>&£ 3 £ ^^Ut-t^W^ 

SfMl 311 6©^^^JCfa«g©¥#fzM£*o 

So 
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# 

[0 0 0 1] 

*mmt. R FjtfBffl&£lCfflVM*>*l£M I M(Metal-Insulator-Metal) 
[0 0 0 2] 

mm&ffi<DWMizft\,^ A-v±)\,ny\±3.-Z (PC) -^St^'fMM (P 
da) Krn->-e«vN^r *:&#fc&*J> * y h u-? tcg^LTM 

&Z figjfe, ZKD<t C> VMd*1£ LSItt, M^{C-^i± 

TMfflf'y^ (RF7tn^r/U^ (SiGe-BiCMOS^if) tCM 

[0 0 0 3] 

RFilM$:<fcU#@iC##|^-^-^iJMT^^J:e)tCf ££&IC, R 
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/W>Ui, MO S h^>^*#;fr£>$U&3*lTV>.5. LfctfoT, SiLSI?: 
H^-r-SfcftJCti, . M^-li. CMOSD^'y^^Dt^&^-XiCL/T, £*UC 
RF7tnyr;W^ffl^n-fe^$:MbTlTl^RF-CMO S^"Di2^$:^ 

[0 0 0 4] 

* ^ > # © »*i # &ig £ & »; . *n?n<D&mizmvTm&zti2>ti:i£tfm>te 

>fX7Y ;i/#icfflv^*i£^AS/#&ctei&i-f-v>f * atf;i/ h<z)«jEL^PPin$ 

*l&V^<DfC*fLT, rtD^f^^;«f (AD3^-*) T?«2. 5-3 
[0 0 0 5] 

fiUian&KM-?Z>m}&& (Voltage Linearity) iZft-tZM^ 

^sSlftlCteEI 1 OfC^t" H@©3f^A$/# 60U 2fO^-f'Vf 

>^6 0 2, 6 0 3 3*1*. ^>fff>^6 0 2, 6 0 3 « 

, RFCDMSBJ: Ui£v^>f y^>^>f ^^T'ilStS. AiJ$tlfcRFi#« 
, *>f 4^511^6 0 2 #||&<Z>l$tC, 6 0 1 tC*#j&£*U MvnT 

X^^f>^6 0 2 ^KC, *>f y^>**Ii^6 0 3 SrHSlcrSZlilT*, * 
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[0 0 0 6] 

Q = C V (1) 
Q = CV = C 0 ( 1 +VCC 1 X V + VCC 2 X V 2 ) (2) 

Mift&^-e&vcc i = vcc 2 = o-e&£o vcci=vcc2 = o.©» 

f)K VCCl^VCC2^0tli^^i^(C{±, t < IZR Fi[&]&<Dmm<D*g^ 

mftT-mi&tfm/vX' ? v % jvm^ 2nz>z\£.iz&z> a h<icvcc2 k&^t v 
■ftmsw&wtfitg^o *<Dtcib. r Fmmmmzftv&itfrzirvrti/Ziz, 

t£jfe¥##:^KCJ!A<MV^;riT££:MO S (Metal-Oxide-Semiconductor) 3p-v 
AS/^P I P (Poly-Si-Insulator-Poly-Si) -V A :> # T U Z2yH>M(D?£ 

ilvc iz&z imi&'fttfmmiz &2><d~c\ nrnQZ-it-hmz y vmvi i m -v a 

[0 0 0 7] 

^^M*$ti-5 0 l s i izMt^mm^ * v 7mmv>who>mm\%mz 
Tcfb b t mmm z mm u t h» «r& * a v * mmm & m± •* s 3 ^ 
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&?tittmffimzm*z j &z>ici l t, mz&mc.nMZM jilt m^mzmm-? z 

[0 0 0 8] 

o rsSic^ o T L £ o . -fe^ss<7)±|»tc«!lis^*s r i: tt&ft&^ii* 
ft-f 8 o orJ^±©^xg^^'©^|5(5l^*©fe^^)^CJiSMv^e 3 tlTv^ 

1$ * -t Z> Z t. # T*£ * v % d £ £ m b T v a £ „ 

[0 0 0 9] 

[#fF:fci5K 1 3 

mmms 9-5504 7#&* (I4hm»5b, »5i) 
nm* i-24i 8 5 8 ^rtem m 1 mMm 2m. m 2 jo 

[0 0 10] 

[3gi8#fl?&L<fce>£-rsSilSI] 
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IZMtDZ^y^y??* 5: ^5X7CVD (Chemical Vapour D 

epos i t ion) X'l&ffi, $ *l£ S ^ilgt'lSt £ £ £ fCfltlfc £ ^ X V - 5? ^ 

#:a«±-e(3D^i:^^ffiBB^S>U> ^©CMOSf;HX(Z)J:ei(C3 0 0 
m m <t> mm±. iZ S«® f*I «l & #~ * - # A 

m& izm -? & &%f&mM®i & b ~* * -v a # ti£fc-r £ „ 

[0011] 

[|$IS£#m^££&©#|&] ' 

^2^(D||R^^C®a^^bV^-^fCC>^^/^°i/^^e)#^K$tl, -^©Jrt^i/ 
# ©T^Pttfi £ & e> ^ ^ A # 0±ati t. tc@B^-e«^6UicS^ 

[0 0 12] 
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o icmf&znf=.mMWk±Kmrt ^nr=.±m<Dmmm tzmz.. tufa* 

1 GDSgiUlcj: y»«Sti, iuIBfg 1 ©|g^©±^Mm«i:Srf|am2(Z)^©T 

e>KLT%>&^ (ff^2) . 
[0 0 13] 

%&v* (t»^3) . isriH^^Aj/^&fli^'rsMfriKtt, w»m#*m*»& 

e> & y , luiam i amz&tim 2 

0) . 

[0014] 

^^«s*^_t{c t&3B#A& a&& a & s <k e> s n £f§«flsi& t , us 
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fcmmm±izmi-f*>tifr±m<z>mmm£Zffiit. mzm 1 M&2<D±m±mm 

frb&zmKDT&i&mmmfrbtev. mmm2<Dm?-iz. mmm2<D±m±m 
mm. mmmm<bm&z?mmm±m<nikmmmm<n-mfrbtez>%i2 vrm^m 
mmfrb&v. mmmi%.T$&2<D±®±mmMi*. tn^nmmmi<^rm± 
mnm. Mian 2 <Dr^mmMmnmn^m^m^,mm^nx^^mm\^izm 

mnmmtm^mizmm^n. mmm 1 nm^-nm 1 (D±m±mmmt.mmm 2 
<Dm*<D&2<DTffi&mmM£temM.Mizmm2ftT^£z.t.&mwitL lx^z 
(§Mi3) . MfB^i ©*?©#i <DTm±mnmt:mm&2<Dm*<Dm2 

1 (Dm^<Dm 1 <D±ffl±mmmn mmm 2 (Dm^om 2 (Dr^mmmn itmm 
±m(DmumzMm?z>?&2<Dmmz£ vmmznT^$>£oizi,T&&^ at 

M15)„ 

[0 0 15] 

XmX*2bZ> B ##g^(^>y 3 1 0 1 \ZWt&<D&.ffi*m^Tm*ftWL 

lil0 2WU Mx-li. fI^i?i:lty-MSl03, v-x • K 
U-T>M^cl 0 4^£HB&^LTMO S h ^ IB #CV^T% 

mWtl 0 l±tcMr^Wl^l 0 5?:I(?)MO S b^yi/X* *lWM.-$Z> £olZM 

mz^xz-nz^mit-tz. ^m&m^&mmi,*. #^i/ym&£iz£<>)&f& 
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yzv bmmntez&mmi o 6 ^ it, *<D±tzmiti/vny& 
mmmi o s zm&ttZo 

[0 0 16] 

t5Ti N & i£(DJi V 71 111 i: *l T ^ S . AD TJf llltt, & 

8H A'JTI (TiN) 1 1 U^UTifb^U3>il0 7±lcMS*V5 

jusm&jm (cvd-sio 2 ) 114 fpizm&>&&ftT^z> 0 &mmmm i o 
8 n ffl^^©^M&«Aa^e*)i:^c^f^i/>^£^c «fc yiux^s-^^^^s 

4xTV^ 0 Hi 10 8H MHSnf&S^JRIgU 0 6 tm^m 

ciSttatiTvvs. £®*imifftiJti i 4©±»cSfl:s/U3>»;i 1 

. rfiDifti/'Jn>H l 7©±{cJffM^Mi i 5 ^iias-BrTrti^TO-fb 

ts. rffliMii i siznKDW&mmi o 8&nmir&ifTfr-/i&xfm 
iz&mm*m.to&/vvmi<Dmmm 1 o 8 ^t5^2©Mii o 9 zmm 

tS. H2tf)@B£§Uf 1 0 9 tt, C u&£©^MM£r©:£MJg|cD{i®;&t>1£®£ 
«cM"f £T i Nfe^'J 71 112 fc;fre>*ifi5S*XTV*S 0 
[0017] 

1 1 8©±lc»ISiaifi»IRl 1 6 S:*iStS*T^tiS:¥^b-rs. 

1 1 6lc#2©HJMUri 0 9*^ffi^SlfT^-;^tKM^^m^®lcg§Das 

m2<Dmmm 1 0 9 tiit ssi3<z>fB«uii 1 0 £0j£i-3 o m3<DW&mmi 

1 OH C u iffiDMIil i OMIfflfffl&^Sli^HtS T i Nfcif© 

;t'J7H i3^^f>f^snt^s. irwn 1 6©±tc^bs/un>jK 

119 Sr^-T -5c 

#CJC, ^M«10lMlCf^>I12 0, aW>I12 1, gffcS/ 
U n>ll 2 2M'lftff>ll 2 3 £JR&*iflt£i£:S. SHb*-* M 
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PVD(Physical Vapour Deposit ion) T^^^tl £„ gft^'J 

PVD, ^X-7CVD^t"r«^m» (01) - 
[0 0 18] 

1 *f©^ (0 1 Oim^Wm 2 ©±g[S«1i 12 4, 125 

2) . 

affifttf'R I E (Reactive Ion Etching)^, 7V */y VWfc\Z J; yfi-ffcS/U n 
>I12 2, iftf^Olll 2 1, ^^>Kl2 0&I*X7f>yLT, MI 

[0 0 19] 

^P^Ai/^TiiSl 2 -e-fifcS/yns/fll (Mftfil) 12 

J/*T»«il 2 7 -gftS/U n>m (M«#IB£) 1 2 2 -*vAi/#±mW>ffi 
1 2 5©**^>*ra3g&^OTV*5. 1 &t>*IH 2 <Z>IH^i, V^;ft,%:F#> 
mi 2 0 Jttcmj£3*l«. #ifr?©**A$/*T&««;&tm®#}Kte* «J»£ 
*U HC/^->f*S. -etlftlC^^AlMil 2 4, 1 2 5lt 

[0 0 2 0] 
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mmztiT^z (03) 0 mz. ¥m&mfoi£mz-7 * hi/^ h (B^-frin 
ra$fe^i 2 8iz*v;*i/zmmi 2 4, 125. 126, i2nzmm-t^^ 

^2©^(Z)^-v/N o ^^Tai5«^ 1 2 7 ^$:^M-r^sBiii 2 9, m 1 CDfjl^-© 

^t/^^TSilil 2 6 i:H2©^©dr^/\°^^±g[S«^l 2 5 £ fc^f 

»129' £^LTV^ (04) „ Z. ©UlifeM ft£ 

3 £>&CX3g£it*bT, BB«gl2 9, 12 9' MSra^BI 1 2 8 tl^ 

M^a-fiis*ife3»»tt (0^l&v>) ^rtsns. fit, ^©MTOt® 

[0 0 2 1] 

x^vBI, gfb#>#;t/BI, ^ > / a l c u /gftf ^ >ilif©^JM 
9frnyrt-9 (adc) KM^fctu Ttnm&AAltf^^^if S: 
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[0 0 2 2] 

KJ:t^5lli$TOi:Lna 2 0 & &3f^ 2/ * i: OTMva£ ZL 

fcTi^gfi • UfafS-fbSrtt^Sfe©^*)*. -ISfC Ta 2 O s i: T i Nlit 

icfi^tifcifi^ciotvcc i i:B«©ffffli*&t)fe&t) £v%e> 
ii<©faicAi 2 o 3 &&&#^T?iifc»tt&&t#LT^<6. 

^i&ijgDEfeSfefeCVCC 1 i$mi 0 0 0 p pmt^:^^o^ 0 
LTm&^-V^S/* & 1 o©^r^^S/^ fc^Mt" § 31 £ IC J: »J V 

[0 0 2 3] 

m±mo)±mmmmi 1 o »au yjg (tin) 113 £tf-LT»ia*fi»iK; (c 

VDS i0 2 ) 11 6 4UCiI#)&£*lTV^ 0 &JRSi!MlJtf l*. «fc 

LD (Atomic Layer Deposition ) i&tc «fc »J A 1 9 JK 2 2 1 U 5ltC 



1 4 
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L PCVD^Ci UT a 2 Og m 2 2 2, XAy Z&kK £ V ±mmmtL 

$mM2 2 4 £%i2<Dm?-<D3rV^is#T3mM2 2 7, fl <Dm+<£>*rVrti/ 
#TgPM2 2 6 i:H2CD^©^-vA>>^±g|S*^2 2 5 ^ tf-en^tiM® 
2 2 2 9' -<:Wm^2>Z.£.\Z.& »J, ±T^ii&^t5MIM^ 
^/^>#7«*&£*l£o U82 2 9, 2 2 9' tt, Jp^A°i/^©JtCJiK/m^m 
2 2 8 $:^r^bT0^$tl^±S©^MS^^J»$:#^KLTV^^( 06 ( b ) ) . ■ 
[0 0 2 4] 

^^tt, r©^{CPS^$tl-g>%CDT*tt^<, Si0 2 , SiN x (x=l~ 
1. 3 3) ^(Z)^M$rfflVx-g>r H*>*SmT*2bZ> a 

iffl^litii, Jfc^tm§P#2 0J^_tT'fe-g>^«W^^ ITT a 2 O 
5 K£ffiV^jb\ ^(DttniZmfeZtlZ Nb 2 0 3 , 

Zr0 2 , Hf0 2 , L a 2 Og , P r £ Og & if ©ffifim^MTO £M ^ £ 

[0 0 2 5] 

Ai/zmmfomt ltmv>£m i m^-v^^jit© s i nmcd^^^s^ 

&^ifrlf^T:-&o£#\ 1 2 5°C&£?(DffiiaT*i&^&«iEir-£L s 



2003-3021544 



#2 002 — 332093 

mm iz it ^ t ±3 mmw v>mmwk it±mnm * ^ v z m © zf ? x v # * - v & ^ 

tt £ & ft, TSPSSflff 4: Iff*© y - * tt%grft![»S & # § ft ic « JWf b f 5 & 

M>U£, P V D t'f fi!ct 5 S i N & ±9«S T a 2 O g £(Z)#®fC 
5nm, Ta. 2 Og ilTl5«ii:0TOC2 nmiAtSIilt, 1 2 5 °C ± 3 
. 6VT'l. 0 X 1 O" 10 A/mm 2 ^T©IS'J -^*^Mt§fc 0 
[0 0 2 6] 

T*#Mffc&t8it&bT^5fc«>JCVCC 1 ##&6 0 0 p pm£*£7^o&o 
T?, ^iCDSI&SMt 51 £\Z£ y,- VCC 1 JCLfctf&ffiy 

0 ttA'J 71 1 1 3^ltfMil 1 6 tmcilft&^tiTV^o &MfiBffi- 
[0 0 2 7] 

#clc, ¥^#*K£®tc^#>jg3 2 o, ^ft^#>]g|£7£$;L£&£K:, * 

Ay # y >ySsKlJ: y S i Ng3 21, Ta 2 0 5 l3 2 2 ( Si Nfi|3 2 3, 

±mnm£%i2>mk?-*y]mzm!kMf£-?2>* friz, mi&xfmzommmzm 
mz. ^i<Dm^jktfm2<Dm?frbte&-M(D*vAy#$:$uj:L. mmmm 

2 8 £mmH%fioZ.£.K£ y, MIM^tAJ/^MtS. Z13 

T'H 1 ©3R^-flD^r-V/tS/*±9SSffi3 2 4 £fg 2 <Z)|i^-tf>3f ^ A */ Z TSPSM 3 

2 7, £11 ©i|i^<&*^7\"S/#Tgl$«1§3 2 6 nm2<Dm*<z>**rti/z±3n 

MS 2 5 £#^;ft^*l®3£<Z)BBi88 3 2 9, 3 2 9' *l« 3 £ tC«fc y , ± 

TMIfc&filit&^'rSM IM^/\ 0 >>*#7£f&3*l5 0 SS^3 2 9, 3 2 9' 
, **/^>*©±lcMfBIifc»iBl3 2 8 S:^UT^S*ifc±S©^»BB«lSS:«l 
^bt^S (H7 (b)) o 
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SiO r ZrO r Hf0 2 , L a 2 O3 , P r g O3 ^(DffiMUg&m ^5 Zl 
fc&RrffiTf&S. Si N, T a 2 0 5 Jgl^&tC&XAy # U >^?£&J3^ 

[0 0 2 8] 

#UC 0 8 fc#liaUTf|S4©^j»M«:»iJI|*.6. 

_h<2^S§m^#3i8|--e&£T a 2 O s £^£M IM3r^/\°;y#tf)_LT«}S£ 
N i**I?:MV^ Nill/Ta 2 Og #®i£> jf^C^^©-? 
fg2#M3l3<Z>0£§gWC5*L£cfce>&S i N&£<DAUTjgte^T'&U, £5 
JC{£U -?«^£^&#<3. &£fro#S{Cflev^*^;g (30nm(DTa 2 O 
5 t-7fF// ( m 2 > Ta 2 O g tf>#®C{£Sim^M$*£#A-f <5*i 

^T'»4 f f/ dm 2 nmtf'mmm®mt<nmRT*&z>) t>m^n^>t>\ vcc 

1 8 0 0 p p mil^ili^fe. r*Ui. t < iz±mmmcDN i 

U >?'VJ&l&-t&miZ* Ta 2 O s K^lC^r? XV - S/'lC J: £ # 
Pf& C Mtftil) HI 8 (a) &0EI8 (b) Tfttiftm^tSS: "X" 7?^ 

KttigffiU A> K«Jt©_hT^«5tt^Jiiti-5feAtCVCC 1 &m*?&o Lfr 
U *»*<0«jtS:*8ffi"rSii:tCJ:y, VCC 1 £«J20lCLfc#e><6U -9 

[0 0 2 9] 

1 0l±, 1 3 &tf-LT«ISIi|ift»lBSl 1 6 *tC*I«>&£*lTV^ 0 

17 ffiSE#2 0 0 3 - 3 0 2 1 5 4 4 
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[0 0 3 0] 

gPMi!^^-^^;!/ (N i ) Jg|4 0 1 , T a 2 O 5 l4 0 2 ( _i:3P«ih&3 
^y>!r;i/ (N i ) 14 0 3 2> * H 1 75MH3 tf)||J6M£|i!l*§l 

{C, HI ©||^^H2(Z)m^7b^^€>-*f©^-Y>'N 0 i/^ SrADXU Mraife^4 

0 8©^m£B^^££f?e> 3£lc£ M I M3f ZMf&ir £ a -y 
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